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ABSTRACT
Developing New Crutch Tip Design for Overall Increased Stability and Improved Movement on
Different Terrains
(Under the Direction of Troy Drewry)
Crutches are a mobility assistive device that are often used in various situations, such as postsurgical rehabilitation and recovery after injury. The current crutch tip design that is used on
today’s crutches are often unstable and do not provide quality movement on different terrains,
such as snow, ice, mud, and wet surfaces. These problems would be solved with a new tip design
that could be attached to existing crutches or manufactured with the crutch itself. The team’s
solution to this problem is a crutch tip with modular parts. The tip would attach to the shaft of the
crutch like a normal crutch tip, and the bottom of the tip can be removed so different bottoms for
different terrains can be used. The team also devised a potential market plan in the event that the
tip passes ISO testing standards and can be sold on the market.
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INTRODUCTION
The purpose of our biomedical engineering senior design class is to demonstrate what we
have learned over the last three years and apply it in a practical situation. Our first task for our
project was to find unmet clinical needs. Unmet clinical needs are problems that medical
professionals, patients, and caregivers face on a daily basis, and if solved, would improve patient
care and quality of life. We were tasked to come up with three unmet clinical needs that we were
interested in coming up with a potential solution for. While I did talk to some doctors and nurses
for research, my inspiration for this project came from people close to home: my family.
I made a post on Facebook asking friends and family detailing this assignment to see if
they had any ideas. My aunt messaged me about an idea for a new crutch design. She told me
how she broke her leg a couple years ago, and that she found crutches to be unstable, especially
for people older in age. She went on to explain that she almost fell a couple times, and she was
concerned that could lose her balance, fall, and injure herself more. At first, I was a bit skeptical
about this idea because I wanted to work on a more interesting project. However, a few weeks
later, my mom fell and broke her kneecap on her way up to Oxford. The doctors told her that she
would need to use crutches for at least a few months. The day it happened, I went to visit her in
her hotel room and she complained to me that she did not feel comfortable using crutches
because she felt unsteady. It was then that I realized that many people around the world probably
have the same sentiment towards crutches.
When we presented our ideas to the class, one of my other classmates also wanted to
improve crutch design. While I was focused on stability in general, he was focused on stability
and movement on different types of terrains, such as snow. We decided to combine our ideas in
order to improve all around crutch stability. When we started working on potential solutions, we
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had to come up with an aspect of the crutch to focus on. Since we were focusing not only on
stability, but also improved movement on different terrains, we decided to work on the part of the
crutch that comes in contact with the ground: the tip.
During the course of the fall and spring semesters, my group and I came up with new
potential crutch tip designs, taking ideas from current products on the market and the world
around us. We developed multiple prototypes, and are continuing to improve upon our current
design. Not only did we have to come up with a design, but we also had to perform risk
assessments, market analysis, and other research that companies do in order to develop a product
to put on the market.
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BACKGROUND RESEARCH
Crutch Uses by the Numbers
About 566,000 Americans use crutches to aid in mobility [21]. When it comes to assisted
mobility, 80% of people would prefer to use crutches over other types of mobility aids, such as
canes and walkers. Crutches are used for a variety of medical reasons, as depicted in the chart
below:

Figure 1: Conditions Associated with Crutch Use [14]
Figure 1 above shows which conditions are most commonly associated with crutch use.
The three most common conditions are osteoarthritis, orthopedic impairment of a lower
extremity, and loss of lower extremity. Most conditions associated with crutch use involve some
type of injury to the lower half of the body, or a muscular or neurological disorder [14].
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Figure 2: Number of People Using Various Mobility Devices, by Age [14]

Figure 3: Percentage of Crutch Users by Age
The figures above depict crutch usage in the United States. While Figure 1 depicts the
usage of all mobility devices by age, Figure 2 condenses the information to represent crutch
usage by age. Making up about 93% of crutch users are working age adults and the elderly [14].
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Stability Concerns Associated With Crutches
Many crutch users complain of stability issues while using crutches, especially in wet,
ice, and snow environments. One report states that these conditions “make the user alter his
method of walking and to become less confident of his security” [15].
Fall Risk with Modern Day Crutches
According to the International Orthopedic Association, about one-third of all crutch users
will suffer injuries due to falls associated with crutches [25]. These falls occur from several
reasons:
1. A person falls when they first get the crutches because they are not used to using them.
2. A person gets too comfortable while using crutches and attempts complex movements.
3. A person uses crutches on riskier outdoor terrains. [25]
Crutch Tip Dimensions
For this design project, the team took measurements of an axillary crutch that their
advisor gave them. Prototypes would be designed using these measurements, so when testing
occurs in the future it could be done on that set of crutches. A figure explaining the types of
dimensions and the dimensions of the crutch tip are shown below:

Figure 4: Standard Crutch Tip Labeled to Show Dimensions [17]
14

Part

Measurement (cm)

Measurement (in)

Inner Diameter

2

0.787

Outer Diameter

3

1.181

Height

5.5

2.165

Bore Depth

3.6

1.417

Tip Radius

1.9

0.748

Table 1: Standard Crutch Tip Dimensions
Crutch Tip Materials
The specific materials used in crutch tip manufacturing vary depending on the company
that produces them. Crutch tips are commonly fabricated with a rubber outside and a metal core
for added support. Some of the most commonly used materials are listed below [27]:
● Rubber Material
○ Natural rubber (latex)
○ Synthetic rubber
■ Styrene-butadiene rubber (SBR)
■ Silicone
● Metal Core
○ Stainless steel
○ Aluminum
Rubber is used in the manufacturing of crutch tips because it is a highly durable material.
Natural rubber has high tensile strength and a high resistance to fatigue. Natural rubber is also
water-proof. Synthetic rubber shares the same characteristics, but it does have a higher heat
resistance than natural rubber. When it comes to products manufactured with rubber, synthetic
rubber is becoming the more commonly used material. This is due not only to the properties of
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synthetic rubber, but also because of the increasing cost of natural rubber [26]. The comparisons
of the kinds of synthetic rubber listed above are shown below:
Synthetic Rubber

Positive Characteristics

Negative Characteristics

SBR

● High abrasion resistance
● High heat resistance

● Lower tensile strength
than natural rubber
● Fatigues easily

Silicone

● High temperature
resistance
● High weather resistance
● High mechanical strength
● High moisture resistance

● Expensive

Table 2: Property Comparison of Synthetic Rubbers [26]
There are also some key differences between stainless steel and aluminum that need to be
considered. Stainless steel is stronger than aluminum and has a higher heat resistance [12,20].
Aluminum does fair better than stainless steel in colder temperatures, while stainless steel
becomes more brittle [12,20]. However, stainless steel can withstand temperatures as low as
-75C (-103F), which means it will not be affected by cold outdoor temperatures [18]. Stainless
steel does not rust or corrode easily, while aluminum will corrode when exposed to salt. This
means that stainless steel is a better option for products that will be exposed to water [12,20].
From a cost standpoint, stainless steel costs less than aluminum [12,20].
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CURRENT DESIGN OPTIONS
From the research my group and I conducted for our Literature Review and Prior Art
Search (Appendices 1 and 2), we found that there are other companies that make crutch tips that
patients can attach to their crutches. A lot of these designs offered users the same improvements
that we had hoped to achieve with our design, such as improved stability and movement on
different terrains. We also discovered that there are many patents filed around the world for
similar products.
Existing Products
There are many products on online shopping sites, such as Amazon, that patients can
purchase. Most of these products fall between the $10 to $25 range [16].

Figure 5: KMINA Non-Slip Crutch Tip; $19.99 [16]
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Figure 6: Rehand All-Terrain Crutch and Cane Tip; $15.99 [24]

Figure 7: POPab Retractable Ice and Snow Pick For Crutch and Canes; $15.99 [22]
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Patents
There are many patents on the global market for crutch tip designs. We looked at a few of
them to inspire our design. Some of these designs were very “outside the box,” which
encouraged us to expand our mindset with our brainstorming process. An example of a patent for
a crutch tip design is shown below:

Figure 8: Fetterman Crutch Tip Patent [8]
The patent above depicts a diagram for the design of a slip-resistant crutch tip.
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Thomas Fetterman
Thomas Fetterman is an American designer who has many crutch tip designs on the
market and even more with patents filed for them. One of his products, a rain-slip resistant crutch
tip, is shown below:

Figure 9: Fetterman Tornado Tip [9]

Summary of Current Designs
From researching current products on the market, the team noticed similarities between
many designs. Most designs use the same materials and sizing specifications as a standard crutch
tip. These designs, for the most part, consist of a standard crutch tip with a specialized treading
on the bottom. These treads differ depending on the terrain they are intended to be used on
[16,24].
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Problems With Current Designs
Many of the crutch tip designs on the market only offer added support to one type of
terrain [16]. If a patient wants support for both wet surfaces and snow, they would have to
purchase multiple crutch tips and change the whole tip out constantly. When products cost about
$15 to $25 dollars, or even $50, in the case of Fetterman’s tips, this can get costly for consumers
[9,16,22,24]. On the other hand, those that do claim to be “multi terrain” are simply a standard
crutch tip with a tread pattern at the bottom [24]. The team believes that this “one-size” fits all
approach is not a dependable solution to stability problems. Also, some crutch tips, such as the
one shown above for ice, have sharp metal spikes on the tips [4,22]. While this might be a good
solution for using crutches in the snow, it does pose a safety hazard for the user and others
around them.
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THE DESIGN AND DEVELOPMENT PROCESS FOR NEW DESIGN
After conducting research on current design options, we realized that we would have to
put a lot of thought and effort into our tip design. Not only did we need to come up with an idea
that did not already exist, but we also needed to come up with a product that would have good
value in order to compete on the market.
After looking at patents and designs on the market, we were tasked with creating three
potential designs that would offer a solution to our problem.
Brainstorming Process
Our first job was to brainstorm ideas for improving crutch tip stability and movement on
different terrains. We pulled ideas from existing designs and also from other everyday objects.
We first tried to come up with solutions to each piece of the problem. To increase overall
stability, we decided to make the bottom of the tip bigger so there was a greater amount of
surface area on the ground. For better stability in mud and snow, we looked at the treads of boots
and tires. For ice, we looked into a design with spikes. For wet surfaces we looked at creating a
rougher bottom surface so friction would increase and even a suction cup design.
After coming up with individual solutions for each problem, our next goal was to figure
out sizing and material options. We wanted the tip to be durable and easy to clean. We also
wanted to make sure the materials used were cost effective so that the tip would be affordable for
users. We also needed to make sure that the design would be able to fit all crutches, or be able to
be easily modified during manufacturing to be able to fit various crutch diameters. For sizing, we
measured the diameter of a typical crutch tip and used those measurements for our designs. For
materials, we decided to use the same materials found in the original crutch tip, that is a metal
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inside and a rubber outside. Since a normal crutch tip is already durable, we figured that keeping
the original materials would be beneficial.
Original Three Ideas
Lastly, we need to find a way to incorporate all of our brainstormed ideas into a design
that would be user friendly for patients of all ages. Shown below are our original three ideas and
a brief description of each.

Figure 10: “3-in-1” Crutch Tip Excel Design
The 3-in-1 crutch tip design would be used in place of the original tip that comes on crutches.
The design featured three interlocking parts (numbered and color coded above), and each part
would be used for a different terrain. A screwing mechanism would be used to change the
structure of the tip in order to switch the tip to work in different terrains. The third piece would
be for normal, everyday use. The second piece would be for rainy conditions and slick surfaces,
and the first piece would be for icy and snowy conditions. Essentially, the three pieces would be
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originally stacked on top of each other, and the user would screw the other pieces down to switch
functions. So in order to use the tip for snowy conditions, the second and third pieces would be
all screwed down and laid flush with the third piece.

Figure 11: “Swiss Army Crutch” Excel Design
This design would feature different tips for each type of terrains. Ideally, the tips would attach to
the shaft of the crutch, and the user would be able to remove the tip they would want to use and
attach it.
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Figure 12: “Crutch Sock” Excel Design
This design featured a silicone sleeve with tread at the bottom that would wrap around the
normal crutch tip and part of the crutch shaft.
Prototype Designs
All prototypes were designed using the CAD software OnShape. All 3D models were
printed using a Stratays 3D printer. 3D printing was the chosen method for prototyping because it
was the most accessible method for prototyping, and it also allowed the team to view an
in-person model of the design. By 3D printing the models, the team could notice potential
problems with the design to rectify them in the future. Also, the 3D printer has a scale-up feature,
which would allow the team to print the design larger to see more details, which helps with
future design improvements. The material used by the 3D printer is Acrylonitrile Butadiene
Styrene (ABS). A downside to using 3D printing for prototyping is the ABS material was not
25

strong enough to properly test if the snap fit clip mechanism functioned properly. Testing on the
clip would have to be conducted on a finished product, and more details about this testing is
detailed in the future works section.
Prototype 1: “3-in-l” Crutch Tip
The team decided to first design a prototype using the CAD software OnShape for the
3-in-1 crutch tip design. After the first 3D print of the design was completed, we noticed that
there were some flaws to this particular design. First, we noticed that the base of the tip was too
large, and while we wanted a slightly larger surface area on the bottom, the tip still had to be
small enough to not impact ease of use and movement. Secondly, it was difficult to try to screw
and fit the pieces into each other because of how the 3D printer printed the design out. The team
decided to scratch this idea, because in order to make the tip smaller, each ring would have to be
reduced in size. If this were to occur, the different layers of the design would not have enough
area to add different treads, and this would not solve the improved movement on multiple
terrains part of the problem we were focused on.
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Figure 13: OnShape CAD Design of “3-in-1” Crutch Tip
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Figure 14: “3-in-1” 3D Print Prototype
Prototype 2: Crutch Tip With Modular Pieces
For the second prototype, the team decided to start work on a prototype that was similar
to the “Swiss Army Crutch” design. We wanted to have a different tip for each type of terrain,
however we did not know how to make the original design with a mechanism that would be easy
to use for the patient. From here, the team decided to create our second prototype on OnShape.
This design would include a crutch tip with a removable bottom. The crutch tip would come with
the base of the tip and multiple bottom pieces that would have different treads for different
terrains. The pieces would snap into each other, allowing for the user to easily switch out the
pieces. For this prototype, the team 3D printed the base and a normal, everyday use bottom.
After the print was completed, we noticed a few changes that needed to be made. First, the clips
needed to be larger so that the user could clip the bottom in easier. In order to make the clips
bigger, we would need to make the holes in the base of the tip bigger. Therefore, we decided to
make the sides of the base larger to increase the diameters of the holes. We would also need to
shrink the height of the detachable bottoms, so that the crutch tip was not adding too much extra
height to the crutch.
28

Figure 15: Prototype 2 3D Print, Top View

Figure 16: Prototype 2 3D Print, Parts
Prototype 3: Current Design
Prototype 3 was a reprint of Prototype 2 with the modifications needed to address the
problems of the first print. The diameter of the holes were increased, and the sides of the were
increased and the height of the bottom piece was decreased. The size of the clips were also
increased. For this prototype, we also designed three bottom pieces with different treads for
snow, ice, and wet surfaces. After this print was completed, there were still some problems that
needed to be addressed. First, the clips were still too small. Also, we originally had three clips,
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but that would make it difficult for the user to change the bottom with one hand. Lastly, the
treads of some of the bottom pieces did not print correctly because the designs were so intricate.
To fix this in the future, the team would either have to simplify the design of the tread or print at
a higher resolution if the 3D printer allows.

Figure 17: OnShape CAD Design of Current Design

Figure 18: OnShape CAD Designs of Tread Designs
The figure above shows the designs of the everyday, rain, and snow/ice treads, respectively.
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Figure 19: 3D Print of Current Design
While the design is not yet complete, this crutch tip would offer a solution to the stability issues
that crutch users face. While testing would have to be completed (see “Future Work” section) to
ensure durability and safety, this device would be an innovative design in the crutch tip field. No
other product on the market offers a crutch tip with detachable parts.
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SPECIFICATIONS OF CURRENT DESIGN
Dimensions
The same dimensions as described in Figure 4 were measured on the current design.
Other dimensions were also measured, and they are depicted below:

Figure 20: Extra Dimensions for New Design
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A table explaining what each dimension measures is shown below:
Notes: “Top” refers to the non removable part of the tip, while “bottom” refers to the removable
piece. Letters K through T refer to parts of the inside interlocking mechanism.
Letter

Dimension Being Measured

F

Height, Top Piece

G

Height, Edge of Top Piece

H

Height, Bottom Piece

I

Length of Base

J

Length of Hexagon Side

K

Diameter of Hole, Top

L

Bore Depth, Top

M

Hexagon Diameter, Top

N

Hexagon Length, Top

O

Hexagon Side Length, Top

P

Peg Diameter, Bottom

Q

Peg Height, Bottom

R

Hexagon Diameter, Bottom

S

Hexagon Length, Bottom

T

Hexagon Side Length, Bottom

Table 3: List of Added Dimensions Measured for Current Design
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The measurements of the dimensions are as follows:
Note: Since the base is not circular like the standard crutch tip, B* replaces measurement B. This
dimension represents the diameter of the circle that fits in the hexagon shape, or the length
between two sides of the hexagon that are directly across from one another.
Dimension

Measurement (cm)

Measurement (in)

Inner Diameter

2.0

0.787

Outer Diameter

6.0

2.362

Height

7.0

2.756

Bore Depth

4.9

1.929

Tip Radius

2.1

0.827

Height, Top Piece

6.2

2.441

Height, Edge of Top Piece

1.3

0.512

Height, Bottom Piece

0.8

0.315

Length of Base

6.9

2.717

Length of Hexagon Side

3.6

1.417

Diameter of Hole, Top

0.7

0.276

Bore Depth, Top

1.0

0.394

Hexagon Diameter, Top

1.7

0.669

Hexagon Length, Top

1.9

0.748

Hexagon Side Length, Top

1.0

0.394

Peg Diameter, Bottom

0.7

0.276

Peg Height, Bottom

0.9

0.354

Hexagon Diameter, Bottom

1.8

0.709

Hexagon Length, Bottom

2.6

1.024

Hexagon Side Length, Bottom

1.3

0.512
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Table 4: Dimensions of Current Design
Materials
Based upon the descriptions of materials found in the background research portion, the
team proposes a design made from silicone and stainless steel. Many of the synthetic materials
research offer similar levels of mechanical strength, temperature resistance, and weather
resistance. However, silicone has a higher level of moisture resistance than the rest of the
synthetic rubbers, which is an important factor for this design [26]. Stainless steel was chosen as
the metal reinforcing material due to its corrosion resistance and cost [12,20]. Testing would
need to be done in the future to test these materials.
Clipping Mechanism
This design’s biggest innovation is the use of a snap fit clipping mechanism. This
clipping mechanism will be used to connect the treaded bottom pieces to the remainder of the
crutch tip. A snap fit is characterized by “a small protrusion (hook, bead, or bump) which is
deflected during assembly to catch in a depression on the mating part” [6]. There are multiple
styles of snap fit, and this design utilizes the cantilever style [6]. The cantilever snap fit
mechanism is diagrammed below:

Figure 21: Cantilever Snap Fit Mechanism [1]
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In the figure above, assembly refers to the clip being pushed into the depression of the other
mating part by force. Separation refers to the clip being pulled out of the mating part depression
by a force. Deflection occurs during both assembly and separation, and refers to the clip bending
on the edge of the depression and then bending back into place [1]. Testing would need to be
done to test the mechanical properties of the snap fit clip mechanism. More information on this is
found in the future works section.
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PLAN TO UPDATE AND IMPROVE NEW DESIGN
As of now, Prototype 3 is our current design. However, the team does have an updated
CAD design to fix the problems addressed in the last section. We also have plans for future
prototypes that we will continue to work on for the remainder of the semester. Besides a new
prototype, we also have plans to test the crutch tip to make sure it meets ISO standards.
Future Model
Our next prototype will be printed using a Stratays J5 printer, which is a 3D printer that
can print using different materials beside the hard ABS material used in the other 3D printer. By
using this printer, we will be able to mimic the soft rubber outside portion of the crutch tip and
the harder inside. Our next model will also feature a change to the clipping mechanism,
including a much larger tip and only two clips instead of three. The new model will also have
some changes to the appearance of the tip, including a more rounded and sleeker look, but these
changes were only made for aesthetic purposes. If needed, we will make more changes to the
design and print more prototypes as we see fit. Once we have a solid prototype, we will start the
testing phase of our design project.
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Figure 22: Onshape Mode of Future Prototype

Figure 23: Onshape Redesign of Crutch Tip Treads
38
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Figure 24: OnShape Blueprint of Future Design with Dimensions
Rubber Testing
The team will test the crutch tip using ISO testing procedures. ISO, or the International
Classification for Standards, is a publication that has regulations, rules, and standards for just
about every kind of technical equipment. By meeting these standards, our crutch tip will meet
durability, safety, and sizing standards, implying that the product could be potentially put on the
market. By following these standards, we also hope to eliminate some of the possible risks laid
out in our risk management assessment, which states some potential risks with regards to safety,
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user use, and manufacturing. The team will also use the crutch tip on a set of crutches in order to
measure ease of use, stability, and movement on different terrains.
According to ISO standards, rubber durability is usually measured using a wearing
resistance test using test pieces [13]. However, since the rubber tips on mobility devices are used
in a variety of ways, it is better to perform this test on a manufactured tip piece. For testing, a
crutch tip is placed on the crutch tip as normal. The crutch is pushed down onto a platform using
a force representative of a human using it. The platform underneath the crutch rocks back and
forth, simulating a person walking on a crutch. Three crutch tips are tested using this method,
and three criteria have to be met for the tip to pass testing:
1. No inner part of the tip can be visible.
2. No tear in the rubber.
3. The tip should still be in its proper position on the crutch shaft. [13]
A more detailed description of this testing procedure can be found in Appendix 7 [13].
Snap Fit Clipping Mechanism Testing
The cantilever snap fit should be tested to make sure the design can withstand the force of
assembly and separation. More importantly, the base of the clip should be able to withstand the
strain placed on it during the deflection part of assembly and separation. If the maximum strain is
exceeded, the clip will break. The mating force, which is the force needed to push or pull the
pieces together, and deflection strain are measured using the classical beam bending theory [6].
The equations used to calculate mating force and maximum deflection strain are shown below:
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Figure 25: Classical Beam Bending Theory Equations [6]
The ABS material used by the 3D printer was too brittle, and the clip broke when trying to
assemble the pieces. In order to properly test the snap fit clip, measurements would need to be
made on a finished product. While the team has the dimensions of the future design, force and
strain are also reliant on the material used [6]. The team has not yet determined the material that
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will be used in the clipping mechanism, although plastic or stainless steel encased in silicone are
being considered. The team has not reached this part of the design process, and future work and
research will need to be done in order to determine the materials used.
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MARKET PLAN
Another part of the senior design process was developing a potential market plan based
off of market research of the medical device field. After researching the field, we developed two
potential options for putting our device on the market.
Research
Crutches are used all over the world and the medical device sector of the world market is
huge. That being said, there is a lot of competition in a field that is heavily regulated. The
medical device industry continues to grow at a rapid pace due to user needs and technological
advances. While crutches are only one small aspect of that market, there will always be a use for
crutches and other mobility devices, such as canes and walkers.
The global mobility aid market was worth $8.75 billion in 2018, and is projected to grow
to $14.86 billion by 2026 [10]. Walking aids, such as crutches and canes, account for about 25%
of this market [10]. There is an increasing demand for mobility devices due to a growing elderly
population. The demand for mobility devices is also increasing due to a drastic increase in both
chronic conditions and spinal and lower extremity injuries that decrease mobility [10].
Most patients purchase or rent crutches from wholesale medical equipment vendors.
Lincare Holdings is a large company that produces the most home medical equipment [5].
Rentable medical equipment is a growing industry. It is highly competitive and regulated but
profitable [5].
Medicare’s competitive bidding program causes unstable prices, and decreases the
revenue a company makes on their products [28]. It would be more profitable to sell products
through your own company or a company like Amazon.
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Production Costs
Other products on the market retail usually between $15 to $25. On the higher end,
Fetterman crutch tips retail for about $60 [9,16,22,24]. The product would be sold as a bundle,
meaning consumers would purchase the tip base and a set of 3 tip bottoms together. Because of
the team’s high expectation that this product would be superior to those already existing on the
market, the product would be on the higher end side. The team would like to sell the tip set for
$60. When purchasing other products, a consumer would receive two tips, meaning each tip is
about $7.50 to $12.50, or about $30 for a higher end product. As of right now, the product’s set
would include eight parts, so the unit price would be $7.50 for each piece. The team needs to
make a 50% profit off of the product, meaning if the product was sold for $60 it would need to
be manufactured for $30. Each piece would cost about $3.75 to produce, in comparison to a
production cost of about $3.25 to $6.25 for other products on the market if a 50% profit is used.
It can be expected that production costs would be a bit higher due to silicone being an expensive
product [26]. A breakdown of estimated product costs are shown below:
Production Aspect

% of Total Cost

Cost

Raw Materials

30%

$9

Manufacturing (Equipment,
etc.)

25%

$7.5

Labor

25%

$7.5

Miscellaneous Costs

20%

$6

Total Cost

100%

$30

Table 5: Estimated Production Costs
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Production cost would need to be kept low to ensure that the product will sell well in a
competitive market. More research would need to be conducted in the future to determine
specific manufacturing costs, and the parameters above can be changed if needed.
Market Option 1: Sell Through Vendors
The first option the team developed was selling our crutch attachment through a vendor,
such as Amazon. Amazon is a huge and growing company that sells various types of products to
people all over the world. They work well with small companies, and offer protection for
intellectual property and only charge a small fee to sell a product on their site [2]. While Amazon
already sells similar products on their site, crutch products seem to sell well, however there
would be some heavy competition. While this is a downside to selling on Amazon, users would
be able to easily buy the product with a click of a button.
Market Option 2: Sell Idea to Crutch Manufacturers
The second option would be to sell our idea to companies that produce crutches. They
could either sell the attachment itself, or produce crutches with the tip already on. If our product
meets all ISO standards, then the tip could easily be modified to fit different crutch shaft
diameters. If sold to a company, our product would be sold to consumers either through the
company or medical wholesale companies.
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CONCLUSION
Many users of crutches and other mobility devices state that there are problems with the
design of crutches, such as lack of stability and minimal movement on different terrains. The
new crutch tip design proposed by this team could offer a solution to this problem. After
conducting research and brainstorming, the team has prototyped a design for a new crutch tip
with detachable bottoms for different terrains. It is important to note that this design is still a
work in progress, and testing still has to occur in order to support our claim that our crutch tip
increases stability and improves movement on different terrains. If the crutch tip meets these
claims and passes ISO testing, the tip could be manufactured and sold on the market.
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